Serologic and genetic analyses indicate that a Juquitiba-like hantavirus circulates in Maldonado, Uruguay. This virus is carried by 2 rodent species, Oligoryzomys nigripes and Oxymycterus nasutus. The same hantavirus in 2 nonrelated species can be explained by a spillover infection or a host-switching event.
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M ost hantaviruses (family Bunyaviridae) are hosted by 1 or a few closely related rodent species, including rodents of the family Cricetidae, subfamily Sigmodontinae (1) . Sigmodontine rodents are highly diverse and comprise ≈84 genera (2); several hantavirus lineages associated with species belonging to 3 of its tribes-Akodontini, Oryzomyini, and Phyllotini-have been characterized (3) (4) (5) .
In Uruguay, 2 closely related hantaviruses-Lechiguanas and Andes Central Plata-cause hantavirus pulmonary syndrome (HPS). Each of these viruses is carried by the yellow pigmy rice rat (Oligoryzomys fl avescens) (6) . We report an HPS case in Maldonado, Uruguay, and describe the serologic and genetic analysis carried out on rodents captured at the presumed site of infection.
The Study
A case of HPS was diagnosed at the Uruguayan Department of Maldonado in February 2005. The patient worked and lived in a greenhouse near Punta Ballena (34°55′S, 55°3′W).
To determine the source of the patient's infection, during March 12-15 and December [10] [11] 2005 , small mammals were trapped near where the patient had lived or worked during the 6 weeks before the onset of symptoms and in nearby habitats. Established biosafety guidelines were followed (7) . Each specimen was identifi ed in the fi eld by using external characteristics. Taxonomic identifi cation of seropositive rodents was corroborated by analyzing skull characteristics and by comparing mitochondrial DNA sequences with sequences available in GenBank. Voucher specimens were deposited at the Mammal Collection of the Facultad de Ciencias, Universidad de la República, Montevideo, Uruguay.
In March 2005, during 1,100 trap nights, 133 rodents belonging to the subfamilies Sigmodontinae (family Cricetidae) and Murinae (family Muridae) were collected (trap success rate 12.1%). Nine months later, in December, 45 rodents belonging to the same subfamilies were collected (trap success rate 8.2%) ( Table 1) . Immunoglobulin G antibodies to Maciel hantavirus were detected by ELISA (6) in 5 rodents (collected in March): 4 long-nosed mice (genus Oxymycterus), 6% seroprevalence, and 1 black-footed pigmy rice rat (Oligoryzomys nigripes), 3.2% seroprevalence. (Maciel antigen for the ELISAs was kindly provided by S. Levis, Instituto Nacional de Enfermedades Virales Humanas, Argentina.) A serum dilution was considered positive if optical density was >0.2 U after adjustment. A serum titer >400 was considered positive. Titration showed that all samples had titers >6,400.
Molecular methods corroborated the fi eld identifi cation of the 1 black-footed pygmy rice rat and assigned the 4 long-nosed mice to 1 of the 2 species of Oxymycterus inhabiting Uruguay: O. nasutus. All 5 specimens (3 male, 2 female) were captured in areas of human disturbance: road borders, shrublands, and artifi cial pine woods (Acacia spp. or Eucalyptus spp.).
Total RNA was extracted from lung tissue of seropositive rodents and from serum of the HPS patient (6) . Nested or seminested reverse transcription-PCRs (RT-PCRs) were performed for partial small (S) and medium (M) segments (8, 9) . PCR products were sequenced with the same primers used in the RT-PCRs. Viral RNA was detected in 4 of 5 rodents that were seropositive for M or S segments; material was not available for viral RNA testing for 1 O. nasutus mouse. RT-PCR amplifi cation attempts on the patient's serum failed for both segments.
M segment amplicons (G2 glycoprotein-encoding region) were 735 bp; S segment amplicons were 416 bp. No sequence was obtained from sample PB1011. Similarly, the sequence of the M segment from sample PB981 was not long enough to be included in the phylogenetic analyses. For sequence comparison and phylogenetic analyses, sequences of representative New and Old World hantaviruses were obtained from GenBank. Phylogenetic analyses were conducted by using Bayesian inference and maximum parsimony (Figures 1, 2) .
Bayesian analysis based on partial M segment sequences ( Figure 1 by S. Levis, Instituto Nacional de Enfermedades Virales Humanas, Argentina.) Remarkably, JUQ and Araucaria viruses do not form monophyletic groups. The JUQ-like clade is sister to a clade formed by Hu39694, Ñeembucu, Bermejo, Andes Central Plata, Lechiguanas, and Oran; however, this relationship is weakly supported. Maximum-parsimony analysis (not shown) also recovers a strongly supported JUQ-like clade (bootstrap support 100%).
Sequence comparison for M and S segments showed that hantaviruses that cluster in the JUQ-like clade, including the Uruguay samples, form a homogeneous group that shows a high identity percentage at the nucleotide and amino acid levels. Under the general time reversible + gamma + proportion invariant model, the most similar lineages to the JUQ-like viruses are Hu39694 for the M segment and Oran for the S segment (Table 2) .
Conclusions
Genetic and phylogenetic analyses showed that in Maldonado, O. nigripes and O. nasutus carried the same type of hantavirus. Moreover, the viruses from Uruguay form a well-supported clade with JUQ, Araucaria, and Itapúa viruses from HPS case-patients and black-footed pigmy rice rats (O. nigripes) from Argentina, Brazil, and Paraguay. In view of the high sequence similarity and the well-supported phylogenetic relationship, we propose that all of these viruses should be considered as JUQ-like hantaviruses. Additional studies will clarify whether all the viruses in the JUQ-like clade represent 1 viral type.
No Oxymycterus spp. has been previously reported as being a hantavirus reservoir host. Antibodies to hantavirus in Uruguay Oxymycterus spp. may be interpreted as a secondary infection (spillover) (10) . Interestingly, in the trapping area, the long-nosed mice are the most abundant rodent species, and the seroprevalence of hantavirus among them (6%) is higher than that previously reported in Uruguay (6) . Black-footed pygmy rice rats are the second most abundant rodent captured; however, the seroprevalence of hantavirus among them (3.2%) is lower.
The presence of the same or similar hantavirus in 2 different rodent species may represent an event of host switching (5, (11) (12) (13) (14) . Hantaviruses detected in Maldonado are similar, although not identical, and are carried by 2 distantly related rodent species that belong to different tribes, Akodontini (Oxymycterus) and Oryzomyini (Oligoryzomys). Further investigation of the O. nasutus-derived hantaviruses is needed to elucidate whether long-nosed mice are true reservoirs or only incidental hosts. Clarification may come from complete sequencing of M and S segments, viral isolation attempts, and new capture expeditions to look for more seropositive long-nosed mice in different areas of Uruguay. Dr Delfraro is an assistant professor in the Virology Section, School of Sciences, Universidad de la República, and a researcher in the Program for the Development of Basic Sciences. Her research interests are rodent-borne and vector-borne viruses. 
